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INTRODUCTION
Reintroduction is a process of releasing animals into an unfamiliar novel environment where they must explore their surroundings to acquaint themselves in order to survive. It is an attempt to reintroduce species to an area which were earlier part of their historical range but were locally exterminated due to poaching or became extinct. It is a complex and risky endeavor and corresponding success rates are low (IUCN 2012) . Therefore, it is highly imperative to monitor newly released species based on scientific principles and methodology to make future endeavors more successful (Emslie et al. 2009 ).
There are multiple factors responsible for the success of a reintroduction program in recipient sites, and food preferences is one of the primary requirements. Food plants diversity, distribution, and available seasonal preferences give a proper insight into animal adaptation in new locations.
Globally, there are ample studies on Greater Onehorned Rhinoceros (GoH) food plant preferences but very limited studies were done on post-release food preferences. Brahmachary et al. (1971) , Laurie (1982) , Jnawali (1986) , Dinerstein & Wemmer (1988) , Dinerstein & Price (1991) , Dutta (1991) , Patar (2004) , Konwar et al. (2009) and Hazarika & Saikia (2012) studied food plant preferences in respective protected areas of India and Nepal. Jnawali (1995) , Dinerstein (2003) , Steinheim et al. (2005) , Pradhan et al. (2008) did some studies on reintroduced Rhinos food plant preferences in Bardia National Park of Nepal. All these studies indicated that Rhinos are essentially grazers with the majority of the diet comprising Cynodon dactylon, Imperata cylindrica, Narenga prophyracoma, Saccharum elephantinus, and Saccharum spontaneum. This study was carried out to emphasize identification and profiling of preferred food plants of Rhinos and its characteristics in relation to season.
STUDY AREA
The study was carried out in Manas National Park (MNP) MNP has a good Rhino habitat and presumably had more than 100 Rhinos until the mid-1990s (Vigne & Martin 1994) . The entire population of MNP was wiped out due to poaching in the early nineties (Dutta et al. 2015; Barman et al. 2014 
METHODS
This study was carried out in Manas National Park within a period of six years (2008) (2009) (2010) (2011) (2012) (2013) . Rhinos were radio-collared with very high frequency (VHF) radio collars (African Wildlife Tracking) at the capture sites (Kaziranga NP and Pobitora WS). Tracking of the Rhinos was carried out by using directional antennae (Telonics RA-14K antennae, 148-152 MHz, rubber duct, heavy duty), VHF radio receiver (Communication Specialists, R-1000 receiver, 148/152 MHz). Direction compass was used to triangulate Rhino location in dense and tall vegetation and Locate windows version 7 software was used to find out spatial information.
Immediately after release, Rhinos were tracked and located three times daily in the morning, afternoon and evening (i.e., from 6-10 hr, 10-14 hr and 14-18 hr). Sometimes, Rhinos were also located at night (i.e., 18-6 R e fi n ft r o d u c e d R h fi n o s fi n M a n a s N a fi o n a l P a r k D u ft a e ft a l .
9 5 2 7 h r ) w h fi c h w a s l a r g e l y d e p e n d e n ft o n a c c e s s fi b fi l fi ft y . P a ft r o l l fi n g e l e p h a n ft s , ff o u r w h e e l e r s , m o ft o r b fi k e s a n d b fi c y c l e s w e r e u s e d d u r fi n g ft h e m o n fi ft o r fi n g p r o c e s s a n d s om e fim e s ft r a c k e r s w e n ft o n ff o o ft ft o ft r a c k ft h e c o l l a r e d R h fi n o s . T h e m o n fi ft o r fi n g d a ft a w a s c o l l e c ft e d b y h om fi n g fi n ft e c h n fi q u e a n d w h e n ft h e ft e r r a fi n w a s n o ft n e g o fi a b l e ; G P S c o o r d fi n a ft e s a n d R h fi n o l o c a fi o n s w e r e o b ft a fi n e d b y ft r fi a n g u l a fi o n ft e c h n fi q u e s ( F r e e g a r d 2 0 0 9 ) . I R S P 6 L I S S s a ft e l l fi ft e d a ft a ff o r 2 0 1 3 ( N o v em b e r ) w e r e u s e d ft o d e r fi v e h a b fi ft a ft fi n ff o rm a fi o n o ff M N P ft h r o u g h S ft a n d a r d Im a g e A n a l y s fi s T e c h n fi q u e . T h e h a b fi ft a ft ft h a ft c o u l d b e d fi s fi n g u fi s h e d b o ft h v fi s u a l l y a n d ff r om s a ft e l l fi ft e fim a g e s w e r e b r o a d l y c a ft e g o r fi z e d fi n ft o w o o d l a n d , g r a s s l a n d , sw am p a n d w a ft e r b o d fi e s ( D u ft a e ft a l . 2 0 1 5 ) .
F o o d p l a n ft p r e ff e r e n c e s w e r e r e c o r d e d u s fi n g d fi r e c ft ff o c a l o b s e r v a fi o n m e ft h o d s (W a l lm o & J e ff 1 9 7 0 ; L a u r fi e 1 9 7 8 , 1 9 8 2 ; J n aw a l fi 1 9 8 6 , 1 9 9 5 ; D fi n e r s ft e fi n & W emm e r 1 9 8 8 ; D fi n e r s ft e fi n & P r fi c e 1 9 9 1 ; D fi n e r s ft e fi n 2 0 0 3 ; K a n d e l e ft a l . 2 0 0 8 ; B h a ft a c h a r y a 2 0 1 1 ) . R fi d fi n g o n c a p fi v e e l e p h a n ft s u s fi n g b fi n o c u l a r s R h fi n o s w e r e o b s e r v e d a ft v e r y c l o s e q u a r ft e r s ( 5 -1 0 m ) ( K a n d e l e ft a l . 2 0 0 8 ) . W h e n e v e r ft h e r e w a s a d o u b ft fi n fi d e n fi fi c a fi o n o ff a ff o r a g e s p e c fi e s , d fi r e c ft o b s e r v a fi o n w a s ff o l l ow e d b y o n s fi ft e fi n s p e c fi o n , ft a k fi n g p h o ft o g r a p h s / v fi d e o a n d l a ft e r fi d e n fi ff y fi n g ft h e p l a n ft w fi ft h a p u b l fi s h e d c h e c k l fi s ft a n d b y a p l a n ft ft a x o n om fi s ft ( K a n d e l e ft a l . 2 0 0 8 ) . D e p e n d fi n g o n ft h e ft em p e r a ft u r e , r a fi n ff a l l , h um fi d fi ft y , ft h e r e a r e ff o u r d fi s fi n c ft s e a s o n s s e e n fi n M N P ( B a r ft h a k u r 1 9 8 4 E fi g h ft e e n R h fi n o s w e r e r e l e a s e d a ft M N P ( 1 0 ff r om P o b fi ft o r a W S a n d 8 ff r om K a z fi r a n g a N P ) d u r fi n g ft h e e n s u fi n g p e r fi o d ( A p p e n d fi x 1 ) . A ft e r r e l e a s e a ft B u r a b u r fi j h a r a n d R h fi n o c am p r e l e a s e s fi ft e s ( F fi g . 2 ) , ft h e R h fi n o s m o v e d ft o d fi ff e r e n ft l o c a fi o n s o ff M N P . S om e o ff ft h e s e a r e a s w e r e v e r y d fifi c u l ft ft o a c c e s s a n d l o g fi s fi c a l l y , fi ft w a s n o ft p o s s fi b l e ft o g o ft h e r e ff o r r e g u l a r s ft u d y . O u ft o ff ft h e ft o ft a l 1 8 R h fi n o s r e l e a s e d fi n ft h e w fi l d , e fi g h ft R h fi n o s m o v e d ft o d fifi c u l ft ft o a c c e s s p a r ft s o ff ft h e p a r k a n d ft h a ft fi s w h y o n l y 1 0 R h fi n o s F fi g u r e 1 . M a n a s N a fi o n a l P a r k J o u r n a l o ff T h r e a ft e n e d T a x a | www . ft h r e a ft e n e d ft a x a . o r g | 2 6 N o v em b e r 2 0 1 6 | 8 ( 1 3 ) : 9 5 2 5 -9 5 3 6 R e fi n ft r o d u c e d R h fi n o s fi n M a n a s N a fi o n a l P a r k D u ft a e ft a l . R E S U L T S R h fi n o s ff e d o n 1 3 9 p l a n ft s p e c fi e s fi n d fi ff e r e n ft s e a s o n s . O u ft o ff 1 3 9 s p e c fi e s , 2 3 s p e c fi e s w e r e s h o r ft g r a s s s p e c fi e s , 1 1 s p e c fi e s w e r e ft a l l g r a s s s p e c fi e s , 2 3 s p e c fi e s w e r e a q u a fi c p l a n ft s , 1 1 s p e c fi e s s h r u b s , 3 0 s p e c fi e s h e r b s , ft h r e e s p e c fi e s c r e e p e r s , 2 6 s p e c fi e s w e r e ft r e e s a n d 1 2 s p e c fi e s w e r e c r o p s ( T a b l e s 1 -8 ) . A s p e r p r e ff e r e n c e a n d a v a fi l a b fi l fi ft y o ff p l a n ft s , 4 9 s p e c fi e s w e r e o b s e r v e d ft o b e p r e ff e r r e d ft h r o u g h o u ft ft h e y e a r w fi ft h 1 , 9 6 9 ff e e d fi n g r e c o r d s ( T a b l e 9 ) . A lm o s ft e q u a l ff e e d fi n g p r o p o r fi o n w a s o b s e r v e d am o n g a l l g r o u p s o ff R h fi n o s ff o r 3 4 p l a n ft s p e c fi e s fi n p r e -m o n s o o n , m o n s o o n , r e ft r e a fi n g m o n s o o n s e a s o n s a n d 2 2 0 ff e e d fi n g p r o p o r fi o n w a s r e c o r d e d ff o r ft h e s am e ( T a b l e 1 0 ) .
A p a r ft ff r om ft h e s e p l a n ft s p e c fi e s , s om e p l a n ft s w e r e p r e ff e r r e d p a r fi c u l a r l y fi n r e s p e c ft o ff s e a s o n . I n ft h e p r em o n s o o n , e fi g h ft s p e c fi e s w e r e r e c o r d e d w fi ft h 2 2 ff e e d fi n g o b s e r v a fi o n s am o n g a l l g r o u p s o ff R h fi n o s . D u r fi n g ft h e m o n s o o n s e a s o n , s fi x p l a n ft s p e c fi e s w e r e e x c l u s fi v e l y r e c o r d e d w fi ft h 2 4 ff e e d fi n g o b s e r v a fi o n s am o n g a d u l ft m a l e s o n l y . I n ft h e r e ft r e a fi n g m o n s o o n s e a s o n , ff o u r p l a n ft s p e c fi e s w e r e r e c o r d e d w fi ft h 3 4 ff e e d fi n g r e c o r d s . D u r fi n g ft h e w fi n ft e r , 1 3 p a r fi c u l a r p l a n ft s p e c fi e s w e r e r e c o r d e d w fi ft h 4 6 ff e e d fi n g o b s e r v a fi o n s am o n g a l l g r o u p s o ff R h fi n o s . J u s ft a ft e r ft h e r e l e a s e , s om e R h fi n o s s ft r a y e d o u ft s fi d e ft h e p a r k a n d r a fi d e d c r o p s fi n a g r fi c u l ft u r e fi e l d s . T h e r e w e r e 1 2 a g r fi c u l ft u r e c r o p s p e c fi e s p r e ff e r e n c e s r e c o r d e d w fi ft h 7 0 ff e e d fi n g r e c o r d s d u r fi n g ft h e s e ft l fi n g p h a s e o ff R h fi n o s . A d u l ft m a l e R 1 a n d R 2 r a fi d e d a g r fi c u l ft u r e c r o p s d u r fi n g ft h e s e ft l fi n g p h a s e ff o r a m a x fim um n um b e r o ff fim e s . B u ft r fi c e w e r e o b s e r v e d ft o b e p r e ff e r r e d fi n s fi d e ft h e e n c r o a c h e d a r e a s o ff B h u y a n p a r a r a n g e o ff M N P . R fi c e p r e ff e r e n c e s o b s e r v a fi o n w a s a l s o r e c o r d e d e v e n a ft e r ft h e s e ft l fi n g p h a s e o ff R h fi n o s . D u r fi n g ft h fi s p e r fi o d , ft h e o n l y s fi n g l e o b s e r v a fi o n w a s r e c o r d e d ff o r h e r b s Am p h fi n e u r o n o p u l e n ft um , B r a s s fi c a c am p e s ft r fi s , C a s s fi a ft o r a , D fi p l a z fi um e s c u l e n ft um , H y d r o c o ft y l e r o ft u n d fi ff o l fi a , H y d r o c o ft y l e s fi b ft h r o p fi o fi d e s , S p fi l a n ft h e s p a n fi c u l a ft a , X a n ft h fi um fi n d fi c um . Am o n g c r e e p e r s , M fi k a n fi a s c a n d e n s a n d s h r u b s , o n l y F l em fi n g fi a b r a c ft e a ft a a n d am o n g ft h e ft r e e s B a u h fi n fi a v a r fi e g a ft a , Em b l fi c a ofi c fi n a l fi s , C a r e y a a r b o r e a w e r e o b s e r v e d .
P r e ff e r r e d P l a n ft S p e c fi e s R o u n d ft h e Y e a r A s m e n fi o n e d e a r l fi e r , 4 9 ft y p e s o ff s p e c fi e s w e r e p r e ff e r r e d b y R h fi n o s a l l r o u n d ft h e y e a r . Am o n g ft h e 4 9 s p e c fi e s , 4 5% ( n = 2 2 ) s p e c fi e s w e r e g r a s s e s , 1 6% ( n = 8 ) s p e c fi e s w e r e h e r b s , 1 2% ( n = 6 ) s p e c fi e s w e r e a q u a fi c p l a n ft s , 4% ( n = 2 ) s p e c fi e s w e r e c r e e p e r s a n d 2 2% ( n = 1 1 ) s p e c fi e s b e l o n g e d ft o ft r e e s p e c fi e s w e r e o b s e r v e d ft o b e F fi g u r e 2 . B u r a b u r fi j h a r a n d R h fi n o c am p R h fi n o ' s r e l e a s e s fi ft e s R h fi n o C am p r e l e a s e s fi ft e B u r a b u r fi j h a r . C am p r e l e a s e s fi ft e Reintroduced Rhinos in Manas National Park Dutta et al.
eaten all round the year. There were 1993 feeding observations recorded for these species during the entire period of the study. Preferences for grasses was found to be more than for plants. As per observation, Arundo donax (19%), Cynodon dactylon (17%), Imperata cylindrica (13%), Saccharum spontaneum (9%) and Saccharum elephantinus (9%), grasses were preferred more than other aquatic plants and herbs ( and Polygonum barbatum were common aquatic plants preferred by Rhinos all-round the year. The Common creeper in Manas NP Paederia foetida was observed to be preferred for 1% than other plants species. All individual Rhinos were seen to browse some of the tree twigs, leaves, and fruits in this period but browsing was observed at a maximum among adult males and calves. Preferably, Rhinos browse dwarf plants like Bombax ceiba, Butea monosperma, Careya arborea, Cassia fistula, Dillenia pentagyna, Gmelina arborea and Macaranga denticulata.
Plant Species Preferred during the Pre-monsoon, Monsoon and Retreating Monsoon Seasons
During the pre-monsoon, monsoon and retreating monsoons Rhinos were observed to give equal preferences to 34 plants species. Throughout this period, Rhinos preferred 41% (n=14) grasses, 44% (n=15) aquatic plants, 9% (n=3) herbs and 6% (n=2) shrubs respectively. Among the grasses, Cyperus auricomus (5.5%), Cyperus pilosus (5.0%), Cyperus digitatus (3.6%), Vetiveraia zizanioides (10.5%) were preferred maximally. But for tall grasses like Erianthas spp. (4.5%), Phragmites karka (4.1%), fewer preferences were observed among all groups of Rhinos. Among the aquatic plants, Azolla pinnata (3.6%), Cuphea balsamona (2.7%), Eichhornia crassipes (2.7%), Eleocharis fistulosa (5.9%) Monochoria vaginalis (6.4%) and Vallisneria spiralis (10%) were preferred among all age groups of Rhinos (Table 10) .
Among the shrubs, Rhinos preferred Alpinia allughas, Malastoma malabatricum during this period. Chenopodium album, Commelina benghalensis, Leucas linifolia were herbs mostly preferred by Rhinos during these seasons. Apart from these preferable plant species, some species were observed to be unique in particular seasons. In the pre-monsoon season, eight additional plant species preference was observed and Malastoma spp. Leea indica was preferred among the shrubs and Amaranthus spinosus, Amaranthus viridis were preferred among the herbs. Adult males and calves were observed browsing tree twigs of Alstonia scholaris, Ficus religiosa Largerstroemia parviflora, and Lannea grandis.
During the monsoon season, preference for four tree species and one herb was observed among adult males and calves. These were Anthocephalus cadamba, Bischofia javanica, Eugenia jambolana, and Trewia Table 6 . List of shrubs preferred by Rhinos in Manas National Park
Scientific name Family
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Plant Species Preferred during the Winter Season
During the winter season, Rhinos were observed to prefer species which are available throughout the year. Besides, 13 additional species preferences were observed among Rhinos. Rhinos were recorded 46 times to prefer such species. Grassland burning, livestock grazing, and scarcity of water affect distribution patterns of Rhinos. Apart from commonly available plants, Rhinos preferred some specific herbs like Drymaria diandra, Euphorbia hirta, Fragaria indica, Grangea maderaspatana, Polygonum chinense, Premna herbacea, Pouzolzia spp. Solanum torvum was the only shrub unique in the winter season. Polygonum barbatum and Polygonum hydropier were two aquatic plants preferred during winter. Adult female and Rhino calves occasionally preferred fruits of two tree species viz. Terminalia chebula and T. bellirica.
DISCUSSION
Altogether, 139 plants species from 39 families were recorded as food plants during the period of this study. Earlier workers, Laurie (1982) Rhinos preferred tall grassland areas of Buraburijhar, Rhino camp, Kuribeel and Forte in the study area just after release. Soon they came out of cover and started using the short grassland areas. As per observation, it was witnessed that Rhinos eat grass, herbs, shrubs, tree sapling along with aquatic plants and their home ranges were determined by places with abundant grasslands. It was observed that Arundo donax, Saccharum sp., Imperata cylindrica assemblage were commonly occurring in Kuribeel, Buraburijhar, Rhino camp, Forte camp, Chorfuli areas' grassland in Bansbari range and Rupahi, Kanchanbari, Aboidara and Kaljhar areas' grasslands of Bhuyanpara range. These were common Rhino ranging areas for grazing. Similar findings were indicated by previous workers Bezbaruah (2008) and Lahkar (2008) too.
Scientific name Family
Cynodon dactylon-Cyperus rotundus-Vetiveria zizanioides association was observed in Pulsiguri, Katajhar, Tinmile areas of Bansbari range and Kaljhar, Dhonbeel and some parts of Digjhari areas Bhuyanpara range. Lahkar (2008) indicated that Cynodon dactylon formed 10-75 % in this association. These grassland areas found along the southern boundary of the Park were highly preferred both by Rhinos and cattle.
Arundo donax, Cynodon dactylon, Imperata cylindrica, Saccharum sp. grasses were the most preferred species throughout the year. Asteraceae spp., Centella asiatica, Eclipta alba, Eclipta prostrata, Floscopa scandens, Houttuynia cordata, Oxalis corniculata, Pteridium aquilinum were common herbs and Boerhavia diffusa, Enhydra fluctuans, Jussiaea repens, Lemna panicostate, Polygonum barbatum and Pistia stratiotes were the aquatic plants preferred by Rhinos throughout the year. Bombax ceiba, Butea monosperma, Careya arborea, Cassia fistula, Dillenia pentagyna Macaranga denticulata, Gmelina arborea were tree species preferred by Rhinos all-round the year (Table 9 ). Browsing of trees was much more in winter and at a minimum during the monsoon season.
Dinerstein (2003) Patar (2004) . So variations were observed in food plant preferences of Rhinos and seasonal variations in different places.
During the pre-monsoon, monsoon and retreating monsoons, Rhinos fed on grasses which formed 41% of the total food plants eaten, aquatic plants 44%, herbs 9% and shrubs 6% shrubs ( Crop raiding gradually declined after the home ranges were established but in Bhuyanpara range rice paddies in encroached areas were often raided. During winter, anthropogenic pressure increased in the Rhino habitats on the periphery of MNP. Unregulated grassland burning, livestock grazing, collection of reeds and thatch, fishing in swampy areas and other water bodies caused major disturbances. Hence, these activities influence directly the food preferences and ranging pattern of Rhinos and other animals. Habitat condition in Bhuyanpara was considered as much suitable for Rhinos in earlier studies and official records (Patar et al. 2007; Bezbarua 2008) . A maximum of Rhinos, however, utilize the central locations of Bansbari range (Image 9). A portion of Bhuyanpara range is encroached for paddy cultivation and protection level is comparatively weaker than that of Bansbari. So better protection is urged in entire MNP for future conservation of Rhinoceros species.
CONCLUSION
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